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METHOD AND APPARATUS FOR SENDING 
TRANSPARENT INTERCONNECTION OF 

LOTS OF LINKS DATA FRAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of International Appli 
cation No. PCT/CN2013/073988, filed on Apr. 10, 2013, 
which claims priority to Chinese Patent Application No. 
201210468.141.7, filed on Nov. 19, 2012, both of which are 
hereby incorporated by reference in their entireties. 

TECHNICAL FIELD 

The present invention relates to communications tech 
nologies, and in particular, to a method and an apparatus for 
sending a Transparent Interconnection of Lots of Links data 
frame. 

BACKGROUND 

A basic principle of a Transparent Interconnection of Lots 
of Links (TRILL) is, by applying an extended Intermediate 
System to Intermediate System (ISIS) link state protocol to 
a data link layer network, that is, a layer 2 network, a 
problem of low utilization of link bandwidth and a small 
networking scale in a Spanning Tree Protocol (STP) tech 
nology used in the layer 2 network is overcome. 
A virtual private local area network service (VPLS) may 

enable that user networks that are geographically isolated 
can be connected through a wide area network, so that a 
connection effect among networks is just like being in a local 
area network. Therefore, multiple TRILL networks may be 
interconnected by means of the VPLS. A network formed by 
means of interconnection through the VPLS is called a 
TRILL over VPLS network in the following. TRILL over 
VPLS enlarges a TRILL network, which is beneficial to 
unified management and maintenance of the multiple TRILL 
networks. 

In TRILL over VPLS, a packet is forwarded using a 
virtual switch instance (VSI), a correspondence exists 
between a user virtual local area network (VLAN) and the 
VSI, and a virtual switch instance identity (VSI ID) corre 
sponding to the user VLAN may be acquired according to 
the correspondence between the user VLAN and the VSI. 
When a broadcast, unknown unicast or multicast (BUM) 
packet enters the VPLS, a VPLS provider edge (PE) sends 
the packet in a VSI to which the VSI ID belongs, and 
broadcasts, to all PEs through a PW port, the BUM packet 
accessing the VPLS. Because in a broadcast process, a local 
VPLS PE does not differentiate a remote PE that needs to 
receive the BUM packet, but copies the BUM packet and 
sends the BUM packet to all remote PEs at a local PE pseudo 
wire (PW) side; for a remote PE that does not need to receive 
the BUM packet, a waste of bandwidth between the local PE 
and the remote PE is caused. 

SUMMARY 

The present invention provides a method and an apparatus 
for sending a TRILL data frame, to solve a problem of a 
waste of bandwidth at a network side caused by broadcast 
ing and copying a TRILL data frame to all PW sides when 
the TRILL data frame is forwarded. 
A first aspect of the present invention provides a method 

for sending a TRILL data frame, including acquiring a user 
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2 
VLAN in a first protocol packet, or acquiring a combination 
of a user VLAN and a user multicast medium access control 
(MAC) address; acquiring a first port identifier of a PW port 
receiving the first protocol packet; storing, in a forwarding 
table, a correspondence between the acquired user VLAN 
and the first port identifier or a correspondence between the 
combination of the user VLAN and the user multicast MAC 
address and the first port identifier, and searching, when a 
TRILL data frame is received, according to a user VLAN or 
a combination of a user VLAN and a user multicast MAC 
address in the TRILL data frame, the forwarding table for a 
second port identifier corresponding to the VLAN or the 
combination of the user VLAN and the user multicast MAC 
address in the TRILL data frame, and forwarding the TRILL 
data frame from a PW port corresponding to the second port 
identifier. 

In a first possible implementation manner of the first 
aspect, the first protocol packet is a TRILL control frame, 
and the acquiring a user VLAN or a combination of a user 
VLAN and a user multicast MAC address in a first protocol 
packet includes acquiring, from a PW side, the user VLAN 
or the combination of the user VLAN and the user multicast 
MAC address in the TRILL control frame; and the acquiring 
a first port identifier of a PW port receiving the first protocol 
packet includes acquiring a port identifier of a PW port 
receiving the TRILL control frame, and using the port 
identifier of the PW port receiving the TRILL control frame 
as the first port identifier. 

With reference to the first possible implementation man 
ner of the first aspect, in a second possible implementation 
manner, when the first protocol packet is the TRILL control 
frame, the acquiring, from a PW side, the user VLAN or the 
combination of the user VLAN and the user multicast MAC 
address in the TRILL control frame includes any one of the 
following manners: listening to a TRILL control frame 
including an interested VLAN and spanning tree roots 
Subtype-length-value (Sub-TLV), and acquiring the user 
VLAN from the TRILL control frame including the inter 
ested VLAN and spanning tree roots Sub-TLV: listening to 
a TRILL control frame including a multicast address Sub 
TLV, and acquiring the combination of the user VLAN and 
the user multicast MAC address from the TRILL control 
frame including the multicast address Sub-TLV; listening to 
a TRILL control frame including a fine grained label Sub 
TLV, and acquiring a label pair from the TRILL control 
frame including the fine grained label Sub-TLV to serve as 
the user VLAN; and listening to a TRILL control frame 
including a fine grained label multicast address Sub-TLV. 
and acquiring a combination of a label pair and a user fine 
grained label multicast MAC address from the TRILL 
control frame including the fine grained label multicast 
address Sub-TLV. 

In a third possible implementation manner of the first 
aspect, the acquiring a user VLAN or a combination of a 
user VLAN and a user multicast MAC address in a first 
protocol packet includes receiving, from a PW side, a 
Multiple VLAN Registration Protocol (MVRP) packet sent 
by a remote device, where the MVRP packet includes the 
user VLAN acquired by the remote device from the TRILL 
control frame obtained by listening, or, receiving, from a PW 
side, a Multiple MAC Registration Protocol (MMRP) packet 
sent by a remote device, where the MMRP packet includes 
the combination of the user VLAN and the user multicast 
MAC address acquired by the remote device from the 
TRILL control frame obtained by listening; and the acquir 
ing a first port identifier of a PW port receiving the first 
protocol packet includes acquiring a port identifier of a PW 
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port receiving the MVRP packet or the MMRP packet to 
serve as the first port identifier. 

With reference to the first aspect and any one of the first, 
second, and third possible implementation manners of the 
first aspect, in a fourth possible implementation manner, the 
searching, when a TRILL data frame is received, according 
to a VLAN or a combination of a user VLAN and a user 
multicast MAC address in the TRILL data frame, the for 
warding table for a second port identifier corresponding to 
the VLAN or the combination of the user VLAN and the 
user multicast MAC address in the TRILL data frame, and 
forwarding the TRILL data frame from a PW port corre 
sponding to the second port identifier includes, in a case in 
which the received TRILL data frame is a broadcast data 
frame or an unknown unicast data frame, searching, accord 
ing to the user VLAN in the TRILL data frame, the for 
warding table for the second port identifier corresponding to 
the user VLAN in the TRILL data frame, and forwarding the 
TRILL data frame from the PW port corresponding to the 
second port identifier; and in a case in which the received 
TRILL data frame is a multicast data frame, searching, 
according to the combination of the user VLAN and the user 
multicast MAC address in the TRILL data frame, the for 
warding table for the second port identifier corresponding to 
the combination of the user VLAN and the user multicast 
MAC address in the TRILL data frame, and forwarding the 
TRILL data frame from the PW port corresponding to the 
second port identifier. 
A second aspect of the present invention provides an 

apparatus for sending a TRILL data frame, including a first 
acquiring module configured to acquire a user VLAN in a 
first protocol packet, or acquire a combination of a user 
VLAN and a user multicast MAC address; a second acquir 
ing module configured to acquire a first port identifier of a 
PW port receiving the first protocol packet; a storage module 
configured to store, in a forwarding table, a correspondence 
between the acquired user VLAN and the first port identifier 
or a correspondence between the combination of the user 
VLAN and the user multicast MAC address and the first port 
identifier, and a sending module configured to, when a 
TRILL data frame is received, search, according to a user 
VLAN or a combination of a user VLAN and a user 
multicast MAC address in the TRILL data frame, the for 
warding table for a second port identifier corresponding to 
the VLAN or the combination of the user VLAN and the 
user multicast MAC address in the TRILL data frame, and 
forward the TRILL data frame from a PW port correspond 
ing to the second port identifier. 

In a first possible implementation manner of the second 
aspect, the first acquiring module includes a first acquiring 
unit configured to acquire, from a PW side, the user VLAN 
or the combination of the user VLAN and the user multicast 
MAC address in a TRILL control frame; and the second 
acquiring module includes a second acquiring unit config 
ured to acquire a port identifier of a PW port receiving the 
TRILL control frame, and use the port identifier of the PW 
port receiving the TRILL control frame as the first port 
identifier. 

With reference to the first possible implementation man 
ner of the second aspect, in a second possible implementa 
tion manner, the first acquiring unit is configured to listen to 
a TRILL control frame including an interested VLAN and 
spanning tree roots Sub-TLV, and acquire the user VLAN 
from the TRILL control frame including the interested 
VLAN and spanning tree roots Sub-TLV: listen to a TRILL 
control frame including a multicast address Sub-TLV, and 
acquire the combination of the user VLAN and the user 
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4 
multicast MAC address from the TRILL control frame 
including the multicast address Sub-TLV: listen to a TRILL 
control frame including a fine grained label Sub-TLV, and 
acquire a label pair from the TRILL control frame including 
the fine grained label Sub-TLV, to serve as the user VLAN: 
and listen to a TRILL control frame including a fine grained 
label multicast address Sub-TLV, and acquire a combination 
of a label pair and a user fine grained label multicast MAC 
address from the TRILL control frame including the fine 
grained label multicast address Sub-TLV. 

In a third possible implementation manner of the second 
aspect, the first acquiring module further includes a third 
acquiring unit configured to receive, from a PW side, a 
MVRP packet sent by a remote device, where the MVRP 
packet includes the user VLAN acquired by the remote 
device from the TRILL control frame obtained by listening, 
or, receive, from a PW side, a MMRP packet sent by a 
remote device, where the MMRP packet includes the com 
bination of the user VLAN and the user multicast MAC 
address acquired by the remote device from the TRILL 
control frame obtained by listening; and the second acquir 
ing module includes a fourth acquiring unit configured to 
acquire a port identifier of a PW port receiving the MVRP 
packet or the MMRP packet to serve as the first port 
identifier. 

With reference to the first, second, and third possible 
implementation manners of the second aspect, in a fourth 
possible implementation manner, the sending module 
includes a first sending unit configured to, in a case in which 
the received TRILL data frame is a broadcast data frame or 
an unknown unicast data frame, search, according to the user 
VLAN in the TRILL data frame, the forwarding table for the 
second port identifier corresponding to the user VLAN in the 
TRILL data frame, and forward the TRILL data frame from 
the PW port corresponding to the second port identifier; and 
a second sending unit configured to, in a case in which the 
received TRILL data frame is a multicast data frame, search, 
according to the combination of the user VLAN and the user 
multicast MAC address in the TRILL data frame, the for 
warding table for the second port identifier corresponding to 
the combination of the user VLAN and the user multicast 
MAC address in the TRILL data frame, and forward the 
TRILL data frame from the PW port corresponding to the 
second port identifier. 

According to the method and apparatus for sending a 
TRILL data frame provided in the present invention, a PE 
acquires a user VLAN or a combination of a user VLAN and 
a user multicast MAC address in a TRILL control frame, and 
a first port identifier of a PW port receiving the TRILL 
control frame, and stores, in a forwarding table, a corre 
spondence between the acquired user VLAN and a port 
identifier, or a correspondence between the combination of 
the user VLAN and the user multicast MAC address and a 
port identifier, so as to search, when a TRILL data frame is 
received, according to a user VLAN or the combination of 
a user VLAN and a user multicast MAC address in the 
TRILL data frame, the forwarding table to find a corre 
sponding second port identifier, so that the TRILL data 
frame is forwarded only from a PW port corresponding to 
the second port identifier after being copied, thereby avoid 
ing a waste of bandwidth at a VPLS network side caused by 
broadcasting and copying, by the PE, TRILL data frames 
from all remote devices at a PW side connected to the PE. 

BRIEF DESCRIPTION OF DRAWINGS 

To describe the technical solutions in the embodiments of 
the present invention more clearly, the following briefly 
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introduces the accompanying drawings required for describ 
ing the embodiments or the prior art. The accompanying 
drawings in the following description show some embodi 
ments of the present invention, and persons of ordinary skill 
in the art may still derive other drawings from these accom 
panying drawings without creative efforts. 

FIG. 1A is a schematic diagram of a network architecture 
to which a method for sending a TRILL data frame is 
applicable according to an embodiment of the present inven 
tion; 

FIG. 1B is a flowchart of a first embodiment of a method 
for sending a TRILL data frame according to the present 
invention; 

FIG. 2 is a flowchart of a second embodiment of a method 
for sending a TRILL data frame according to the present 
invention; 

FIG. 3A is a schematic diagram of formats of an Inter 
ested VLAN and Spanning Tree Roots Sub-TLV that are 
applicable to an embodiment of the present invention; 

FIG. 3B is a schematic diagram of a format of a Group 
MAC Address Sub-TLV that is applicable to an embodiment 
of the present invention; 

FIG. 4 is a flowchart of a third embodiment of a method 
for sending a TRILL data frame according to the present 
invention; 

FIG. 5 is a flowchart of a fourth embodiment of a method 
for sending a TRILL data frame according to the present 
invention; 

FIG. 6 is a schematic structural diagram of a first embodi 
ment of an apparatus for sending a TRILL data frame 
according to the present invention; 

FIG. 7 is a schematic structural diagram of a second 
embodiment of an apparatus for sending a TRILL data frame 
according to the present invention; 

FIG. 8 is a schematic structural diagram of a third 
embodiment of an apparatus for sending a TRILL data frame 
according to the present invention; and 

FIG. 9 is a schematic structural diagram of a fourth 
embodiment of an apparatus for sending a TRILL data frame 
according to the present invention. 

DESCRIPTION OF EMBODIMENTS 

To make the objectives, technical Solutions, and advan 
tages of the embodiments of the present invention clearer, 
the following clearly describes the technical solutions in the 
embodiments of the present invention with reference to the 
accompanying drawings in the embodiments of the present 
invention. The described embodiments are a part rather than 
all of the embodiments of the present invention. All other 
embodiments obtained by persons of ordinary skill in the art 
based on the embodiments of the present invention without 
creative efforts shall fall within the protection scope of the 
present invention. 

FIG. 1A is a schematic diagram of a network architecture 
to which a method for sending a TRILL data frame is 
applicable according to an embodiment of the present inven 
tion, and FIG. 1B is a flowchart of a first embodiment of a 
method for sending a TRILL data frame according to the 
present invention. The method of this embodiment may be 
executed by any PE in a network. 
A network bridge running a TRILL protocol is called a 

routing bridge (RB), and is a network bridge device having 
a routing forwarding characteristic. Referring to FIG. 1A, a 
PE1, a PE2, and a PE3 separately constitute a TRILL 
network with multiple RBs, and multiple TRILL networks 
are interconnected by means of VPLSs to constitute a 
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6 
TRILL over VPLS network; the PEs are connected using 
PW ports, and the PEs and the RBs are connected using 
attachment circuit (AC) ports. In this embodiment, the 
present invention is described in detail by interconnecting a 
TRILL network 1, a TRILL network 2, and a TRILL 
network3 by means of the VPLS into the TRILL over VPLS 
network. In the TRILL over VPLS network, the PE listens 
to a first protocol packet, where the first protocol packet is, 
for example, a TRILL control frame, a MVRP packet, or a 
multiple MAC registration protocol packet; and stores, in a 
forwarding table, a correspondence between a user VLAN in 
the first protocol packet and an identifier of a PW port 
receiving the first protocol packet or a correspondence 
between a combination of a user VLAN and a user multicast 
MAC address in the first port and an identifier of a PW port 
receiving the first protocol packet. At a PW side, a TRILL 
data frame is forwarded as required. For example, in a case 
in which the first protocol packet is the TRILL control 
frame, the PE1 listens to the TRILL control frame, so as to 
acquire the user VLAN or the combination of the user 
VLAN and the user multicast MAC address in the TRILL 
control frame. In addition, the PE1 acquires a PW port 
receiving the TRILL control frame, such as a PW12 port, 
and stores, in the forwarding table, a correspondence 
between the acquired user VLAN and the identifier of the 
PW port or a correspondence between the combination of 
the user VLAN and the user multicast MAC address and the 
identifier of the PW port. After receiving the TRILL data 
frame, the PE1 finds, in the forwarding table according to the 
user VLAN or the combination of the user VLAN and the 
user multicast MAC address in the TRILL data frame, a PW 
port PW12 corresponding to the user VLAN or the combi 
nation of the user VLAN and the user multicast MAC 
address in the TRILL data frame, and sends the TRILL data 
frame through the PW12 port instead of forwarding the 
TRILL data frame through the PW13 port, thereby avoiding 
a waste of bandwidth between the PE1 and the PE3. For a 
specific process, refer to FIG. 1B. 
As shown in FIG. 1B, the method in this embodiment may 

include the following steps. 
Step 101: A PE acquires a user VLAN or a combination 

of a user VLAN and a user multicast MAC address in a first 
protocol packet. 

In this step, the PE acquires the user VLAN or the 
combination of the user VLAN and the user multicast MAC 
address in the first protocol packet. In a case in which the 
first protocol packet is a TRILL control frame, the PE 
acquires the user VLAN in the TRILL control frame, or 
acquires the combination of the user VLAN and the user 
multicast MAC address in the TRILL control frame. In a 
case in which the first protocol packet is a MVRP packet, the 
PE acquires the user VLAN in the MVRP packet. In a case 
in which the first protocol packet is a MMRP packet, the PE 
acquires the combination of the user VLAN and the user 
multicast MAC address in the MVRP packet. 

Step 102: The PE acquires a first port identifier of a PW 
port receiving the first protocol packet. 
The PE acquires a port identifier of the PW port receiving 

the first protocol packet, and for the convenience of descrip 
tion, the port identifier is called the first port identifier in the 
following. 

Step 103: The PE stores, in a forwarding table, a corre 
spondence between the acquired user VLAN and the first 
port identifier or a correspondence between the acquired 
combination of the user VLAN and the user multicast MAC 
address and the first port identifier. 
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The first port identifier of the PW port receiving the first 
protocol packet corresponds to the user VLAN or the 
combination of the user VLAN and the user multicast MAC 
address acquired from the first protocol packet. The PE 
stores, in the forwarding table, the correspondence between 
the acquired user VLAN and the first port identifier of the 
PW port or the correspondence between the combination of 
the user VLAN and the user multicast MAC address and the 
first port identifier of the PW port, so that the correspon 
dence between the user VLAN and the PW port receiving 
the TRILL control frame or the correspondence between the 
combination of the user VLAN and the user multicast MAC 
address and the PW port receiving the TRILL control frame, 
or the like is stored in the forwarding table. 

Step 104: When a TRILL data frame is received, search, 
according to a user VLAN or a combination of a user VLAN 
and a user multicast MAC address in the TRILL data frame, 
the forwarding table for a second port identifier correspond 
ing to the VLAN or the combination of the user VLAN and 
the user multicast MAC address in the TRILL data frame, 
and forward the TRILL data frame from a PW port corre 
sponding to the second port identifier. 
When the TRILL data frame is received, the PE searches 

the forwarding table according to the user VLAN or the 
combination of the user VLAN and the user multicast MAC 
address in the TRILL data frame, to acquire a PW port 
corresponding to the user VLAN or the combination of the 
user VLAN and the user multicast MAC address in the 
TRILL data frame, so as to send the TRILL data frame. 

According to the method for sending a TRILL data frame 
provided in this embodiment, a PE acquires a user VLAN or 
a combination of a user VLAN and a user multicast MAC 
address in a first protocol packet, and a first port identifier of 
a PW port receiving the first protocol packet, and stores, in 
a forwarding table, a correspondence between the acquired 
user VLAN and the first port identifier, or stores, in the 
forwarding table, a correspondence between the combina 
tion of the user VLAN and the user multicast MAC address 
and the first port identifier, so that when a TRILL data frame 
is received, the PE searches the forwarding table according 
to a user VLAN or a user VLAN and a user multicast MAC 
in the TRILL data frame to find a corresponding second port 
identifier, so as to forward the TRILL data frame only from 
a PW port corresponding to the second port identifier after 
being copied, so that the TRILL data frame is copied and 
forwarded from a corresponding PW port as required, 
thereby avoiding a waste of bandwidth at a VPLS network 
side caused by broadcasting and copying, by the PE, TRILL 
data frames from all remote devices at a PW side connected 
to the PE. 

In an embodiment of the present invention, the PE 
receives the first protocol packet, which is, for example, the 
TRILL control frame. According to different functions of 
packets, TRILL packets are classified into TRILL data 
frames and TRILL control frames. When the first protocol 
packet received by the PE is the TRILL control frame, the 
PE acquires the user VLAN or the combination of the user 
VLAN and the user multicast MAC address in the TRILL 
control frame, and the port identifier of the PW port receiv 
ing the TRILL control frame. Referring to FIG. 1A, accord 
ing to a preset policy, user VLANs 10 are configured for an 
edge router RB1 in a TRILL network 1 and an RB2 in a 
TRILL network 2, and a user VLAN20 is configured for an 
RB3 in a TRILL network 3, and then a PE1 acquires a 
VLAN10 in the TRILL control frame; or, a user VLAN10 is 
configured for an edge router RB1 in a TRILL network 1, 
where a user in the user VLAN10 requests the multicast 
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MAC address, such as a MAC1, the user VLAN10 is 
configured for an edge router RB2 in a TRILL network 2, 
where the user in the user VLAN10 requests the multicast 
MAC address, such as the MAC1, and the user VLAN10 is 
configured for an edge router RB3 in a TRILL network 3. 
where a user in the user VLAN10 requests the multicast 
MAC address, such as a MAC2, and then, the PE1 acquires 
a combination of the user VLAN10 and the user multicast 
MAC address MAC1 in the TRILL control frame. 
The PE stores, in the forwarding table, a correspondence 

between the acquired user VLAN and the first port identifier 
or a correspondence between the combination of the user 
VLAN and the user multicast MAC address and the first port 
identifier of the PW port, so that a correspondence between 
the user VLAN and the PW port receiving the TRILL control 
frame or a correspondence between the combination of the 
user VLAN and the user multicast MAC address and the PW 
port receiving the TRILL control frame is stored in the 
forwarding table. 
When the TRILL data frame is received, the PE searches 

the forwarding table according to the user VLAN or the 
combination of the user VLAN and the user multicast MAC 
in the TRILL data frame, to acquire the PW port correspond 
ing to the user VLAN or the combination of the user VLAN 
and the user multicast MAC address in the TRILL data 
frame, so as to send the TRILL data frame. 

According to the method for sending a TRILL data frame 
provided in this embodiment, a PE acquires a user VLAN or 
a combination of a user VLAN and a user multicast MAC 
address in a TRILL control frame, and a first port identifier 
of a PW port receiving the TRILL control frame, and stores, 
in a forwarding table, a correspondence between the 
acquired user VLAN and the first port identifier, or a 
correspondence between the combination of the user VLAN 
and user multicast MAC address and the first port identifier, 
so that when a TRILL data frame is received, the PE 
searches the forwarding table according to a user VLAN or 
a combination of a user VLAN and a user multicast MAC 
address in the TRILL data frame, to find a corresponding 
second port identifier, so as to forward the TRILL data frame 
only from a PW port corresponding to the second port 
identifier after being copied, so that the TRILL data frame is 
copied and forwarded from the corresponding PW port as 
required, thereby avoiding a waste of bandwidth at a VPLS 
network side caused by broadcasting and copying, by the 
PE, TRILL data frames from all remote devices at a PW side 
connected to the PE. For a specific process, refer to FIG. 2, 
or refer to FIG. 4 and FIG. 5. 

FIG. 2 is a flowchart of a second embodiment of a method 
for sending a TRILL data frame according to the present 
invention. In this embodiment, by listening to a TRILL 
control frame, a PE acquires a user VLAN or a combination 
of a user VLAN and a user multicast MAC address, and a 
first port identifier of a PW port receiving the TRILL control 
frame. This embodiment includes the following steps. 

Step 201: The PE listens to a TRILL control frame 
received at a PW side. 
On a PE node of a VPLS, listening is performed on the 

TRILL control frame, types of different TRILL control 
frame type-length-values (TLV) are different, the user 
VLAN or the combination of the user VLAN and the user 
multicast MAC address in the TRILL control frame, and a 
PW port for the PE node to acquire and receive the TRILL 
control frame are acquired according to different types of the 
TLVS. 

Step 202: The PE determines whether the TRILL control 
frame is a TRILL control frame including an interested 
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VLAN and spanning tree roots Sub-TLV, and if the TRILL 
control frame is the TRILL control frame including the 
interested VLAN and spanning tree roots Sub-TLV, executes 
step 203 to step 204; otherwise, executes step 205 to step 
208. 
The PE determines, according to a type field in a TLV 

included in the received TRILL control frame, whether the 
acquired TRILL control frame is the TRILL control frame 
including the Interested VLAN and Spanning Tree Roots 
Sub-TLV, and formats of the Interested VLAN and Spanning 
Tree Roots Sub-TLV are shown in FIG. 3A. FIG. 3A is a 
schematic diagram of formats of an Interested VLAN and 
Spanning Tree Roots Sub-TLV that are applicable to an 
embodiment of the present invention, and a user VLAN is an 
Interested VLAN shown in FIG. 3A. 

Step 203: The PE acquires the user VLAN and a port 
identifier of a PW port receiving the TRILL control frame. 

After determining that the received TRILL control frame 
is the TRILL control frame including the Interested VLAN 
and Spanning Tree Roots Sub-TLV, the PE device acquires 
an Interested VLAN in the TRILL control frame to serve as 
the user VLAN, and acquires the port identifier of the PW 
port receiving the TRILL control frame. 

Step 204: The PE stores a correspondence between the 
user VLAN and the PW port in the forwarding table. 

In this step, the PE stores, in the forwarding table, the 
correspondence between the user VLAN and the PW port 
that are acquired in the foregoing step, so that after receiving 
a broadcast data frame or an unknown unicast data frame, 
the PE obtains a corresponding PW port from the forwarding 
table according to a user VLAN in the broadcast data frame 
or the unknown unicast data frame, so as to copy and 
forward the broadcast data frame or the unknown unicast 
data frame. 

Step 205: The PE determines whether the TRILL control 
frame is a TRILL control frame including a multicast MAC 
address, and if the TRILL control frame is the TRILL control 
frame including the multicast MAC address, executes step 
206 to step 207; otherwise, executes step 208. 
The PE determines, according to the type field in the TLV 

included in the received TRILL control frame, whether the 
acquired TRILL control frame is a TRILL control frame 
including a Group MAC Address Sub-TLV. A format of the 
Group MAC Address Sub-TLV is shown in FIG. 3B. FIG. 
3B is a schematic diagram of a format of a Group MAC 
Address Sub-TLV that is applicable to the embodiment of 
the present invention; and the combination of the user 
VLAN and the user multicast MAC address is the combi 
nation of a VLAN ID and Group records in FIG. 3B. 

Step 206: The PE acquires the combination of the user 
VLAN and the user multicast MAC address and the port 
identifier of the PW port receiving the TRILL control frame. 

After determining that the acquired TRILL control frame 
is the TRILL control frame including the Group MAC 
Address Sub-TLV, the PE acquires the combination of the 
user VLAN and the user multicast MAC address in the 
TRILL control frame, and acquires the port identifier of the 
PW port receiving the TRILL control frame. 

Step 207: The PE stores, in the forwarding table, a 
correspondence between the combination of the user VLAN 
and the user multicast MAC address and the PW port. 

In this step, the PE stores, in the forwarding table, the 
correspondence between the combination of the user VLAN 
and the user multicast MAC address and the PW port that are 
acquired in the foregoing step, so that after receiving a 
multicast TRILL data frame, the PE obtains a corresponding 
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PW port from the forwarding table, so as to copy and 
forward the multicast TRILL data frame. 

Step 208: The PE does not process the TRILL control 
frame. 

In this embodiment, the present invention is described in 
detail using a first protocol packet as the TRILL control 
frame that is a TRILL control frame including an Interested 
VLAN and Spanning Tree Roots Sub-TLV or a TRILL 
control frame including the Group MAC Address Sub-TLV. 
However, the present invention is not limited thereto, and in 
another implementation manner, different manners may be 
used, for example, the TRILL control frame is a TRILL 
control frame including a Fine Grained Label Sub-TLV, or 
the TRILL control frame is a TRILL control frame including 
a Fine Grained Label Group MAC Address Sub-TLV. 

In this embodiment, the present invention is described in 
detail using an example in which step 202 to step 204 are 
first executed and then step 205 to step 207 are executed; 
however, the present invention is not limited thereto, and in 
another implementation manner, step 205 to step 207 may 
also be first executed, and then step 202 to step 204 are 
executed. 

According to the method for sending a TRILL data frame 
provided in the present invention, a PE may acquire, at a PW 
side, a user VLAN, or a user VLAN and a user multicast 
MAC in a TRILL control frame, and a port identifier of a PW 
port receiving the TRILL control frame, and store a corre 
spondence there-between in a forwarding table, so that when 
a TRILL data frame is received, the forwarding table is 
searched according to a user VLAN or a user VLAN and a 
user multicast MAC in the TRILL data frame to find a 
corresponding PW port, so as to forward the TRILL data 
frame only from the corresponding PW port after the TRILL 
data frame is copied, thereby avoiding a waste of bandwidth 
at a VPLS network side caused by broadcasting and copy 
ing, by the PE, TRILL data frames from all remote devices 
at a PW side connected to the PE. 

FIG. 4 is a flowchart of a third embodiment of a method 
for sending a TRILL data frame according to the present 
invention. In this embodiment, a PE receives a MVRP 
packet or a MMRP packet sent by a remote device, and 
acquires a user VLAN or a combination of a user VLAN and 
a user multicast MAC address in a protocol packet, and a 
first port identifier of a PW port receiving a TRILL control 
frame. This embodiment includes the following process. 

Step 401: The PE receives the TRILL control frame at an 
AC side. 

Step 402: The PE determines whether the TRILL control 
frame is a TRILL control frame including an interested 
VLAN and spanning tree roots Sub-TLV; if yes, executes 
step 403 to step 404; otherwise, executes step 405. 
The PE determines, according to a type field in a TLV 

included in the received TRILL control frame, whether the 
received TRILL control frame is the TRILL control frame 
including the Interested VLAN and Spanning Tree Roots 
Sub-TLV, and for formats of the Interested VLAN and 
Spanning Tree Roots Sub-TLV. reference may be made to 
FIG. 3A, where a user VLAN is an Interested VLAN in FIG. 
3A. 

Step 403: The PE acquires the user VLAN. 
After determining that the received TRILL control frame 

is the TRILL control frame including the Interested VLAN 
and the Spanning Tree Roots Sub-TLV, the PE acquires the 
user VLAN in the TRILL control frame. 

Step 404: The PE adds the user VLAN in the MVRP 
packet for sending. 
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The PE adds the user VLAN in the MVRP packet and 
broadcasts the MVRP packet to all remote PEs at a PW side 
connected to the PE, so that a correspondence between a PW 
port and the user VLAN is transferred to the remote PEs, so 
that the remote PEs acquire the user VLAN in the MVRP 
packet and a port identifier of a PW port receiving the 
MVRP packet, and store a correspondence between the user 
VLAN and the port identifier in a forwarding table. 

Step 405: The PE determines whether the TRILL control 
frame is a TRILL control frame including a user multicast 
MAC address, and if yes, executes step 406 to step 407; 
otherwise, executes step 408. 
The PE determines, according to the type field in the TLV 

included in the received TRILL control frame, whether the 
acquired TRILL control frame is a TRILL control frame 
including a Group MAC Address Sub-TLV, and for a format 
of the Group MAC Address Sub-TLV, reference may be 
made to FIG. 3B. 

Step 406: The PE acquires the combination of the user 
VLAN and the user multicast MAC address. 

After determining that the received TRILL control frame 
is the TRILL control frame including the Group MAC 
Address Sub-TLV, the PE acquires the combination of the 
user VLAN and the user multicast MAC address in the 
TRILL control frame, and acquires an AC port receiving the 
TRILL control frame. 

Step 407: The PE adds the combination of the user VLAN 
and the user multicast MAC address in the MMRP packet 
for sending. 
The PE adds the user VLAN and the user multicast MAC 

in the MMRP packet and broadcasts the MMRP packet to all 
remote PEs at the PW side connected to the PE, so as to 
transfer a correspondence between the PW port and the 
combination of the user VLAN and the user multicast MAC 
address to the remote PEs, so that the remote PEs acquire the 
correspondence between the combination of the user VLAN 
and the user multicast MAC address in the protocol packet 
and the port identifier of the PW port receiving the protocol 
packet and store the correspondence in the forwarding table. 

Step 408: The PE does not process the TRILL control 
frame. 
When the received TRILL control frame does not belong 

to the TRILL control frames in the two formats, the PE does 
not perform processing. 

In this embodiment, the present invention is described in 
detail using the first protocol packet as the MVRP packet or 
the MMRP packet which is a MVRP packet including the 
Interested VLAN and Spanning Tree Roots Sub-TLV or a 
MMRP packet including the Group MAC Address Sub-TLV: 
however, the present invention is not limited thereto, and in 
another implementation manner, different manners may be 
used, for example, the MVRP packet may be a MVRP 
packet including a fine grained label Sub-TLV, and the 
MMRP packet may be a MMRP packet including a fine 
grained label multicast address Sub-TLV. 

Because of symmetry of sending and receiving, a remote 
PE may be used as a local PE, and processes, by the remote 
PE and the local PE, of receiving the MVRP packet or the 
MMRP packet, and acquiring the user VLAN or the com 
bination of the user VLAN and the user multicast MAC 
address in the protocol packet, and the first port identifier of 
the PW port receiving the TRILL control frame are similar, 
which are not described herein again. 

In this embodiment, the present invention is described in 
detail using an example in which step 402 to step 404 are 
first executed and then step 405 to step 407 are executed; 
however, the present invention is not limited thereto, and in 
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another implementation manner, step 405 to step 407 may 
also be first executed, and then step 402 to step 404 are 
executed. 

According to the method for sending a TRILL data frame 
provided in this embodiment, a PE may acquire, at an AC 
side, a user VLAN or a combination of a user VLAN and a 
user multicast MAC address in a TRILL control frame, and 
add the user VLAN or the combination of the user VLAN 
and the user multicast MAC address in an MVRP packet or 
an MMRP packet and send the MVRP packet or the MMRP 
packet to a remote PE, so that a remote device can store, in 
the forwarding table, a correspondence between the user 
VLAN in the received MVRP packet or MMRP packet and 
a PW port receiving the MVRP packet or the MMRP packet, 
or a correspondence between the combination of the user 
VLAN and the user multicast MAC address in the received 
MVRP packet or MMRP packet and a PW port receiving the 
MVRP packet or MMRP packet. 

FIG. 5 is a flowchart of a fourth embodiment of a method 
for sending a TRILL data frame according to the present 
invention. This embodiment is based on the foregoing 
embodiments, and an operation of forwarding a TRILL data 
frame after a PE receives the TRILL data frame is described 
in detail. This embodiment includes the following steps: 

Step 501: The PE receives the TRILL data frame. 
The PE receives the TRILL data frame from an AC side, 

for example, receives a broadcast data frame, an unknown 
unicast data frame, or a multicast data frame that enters a 
VPLS. 

Step 502: The PE determines whether the TRILL data 
frame is a multicast data frame, and if the TRILL data frame 
is the multicast data frame, executes step 503 to step 504; 
otherwise, executes step 505. 
The PE determines, according to a destination MAC 

address of the received TRILL data frame, whether the 
TRILL data frame is the multicast data frame. 

Step 503: The PE searches the forwarding table according 
to a combination of a user VLAN and a user multicast MAC 
address, and if an entry with the combination of the user 
VLAN and the user multicast MAC address is obtained, 
executes step 504; otherwise, executes step 505. 

In this step, if the TRILL data frame received by the PE 
is the multicast data frame, the forwarding table is searched, 
according to the combination of the user VLAN and the user 
multicast MAC address, for a port identifier corresponding 
to the combination of the user VLAN and the user multicast 
MAC address, so as to find a PW port corresponding to the 
port identifier. 

Step 504: The PE performs copying and forwarding, 
according to the combination of the user VLAN and the user 
multicast MAC address, to the PW port corresponding to the 
port identifier. 
The PE copies and forwards the multicast data frame 

according to the found PW port. 
Step 505: The PE determines whether the TRILL data 

frame is a broadcast or an unknown unicast data frame, and 
if yes, executes step 506; otherwise, executes step 508. 
When determining that the received TRILL data frame is 

not the multicast data frame, the PE further determines 
whether the received TRILL data frame is the broadcast data 
frame or the unknown unicast data frame. For example, 
when destination MAC addresses of the received TRILL 
data frame are all 1, it is considered that the received TRILL 
data frame is the broadcast data frame. If the received 
TRILL data frame does not belong to the multicast data 
frame, the broadcast data frame, or the unknown unicast data 
frame, step 508 is executed. 
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Step 506: The PE searches the forwarding table according 
to the user VLAN, and if an entry with the user VLAN is 
obtained, executes step 507; otherwise, executes step 508. 

In this step, if the TRILL data frame received by the PE 
is the broadcast data frame or the unknown unicast data 
frame, a forwarding table is searched, according to the user 
VLAN, for a port identifier corresponding to the user 
VLAN, so that the PW port corresponding to the port 
identifier is found. 

Step 507: The PE performs copying and forwarding, 
according to the user VLAN, to the PW port corresponding 
to the port identifier. 

The PE copies and forwards the broadcast or the unknown 
unicast data frame according to the found PW port. 

Step 508: The PE broadcasts and copies the TRILL data 
frame. 

If the TRILL data frame received by the PE does not 
belong to the multicast data frame, the broadcast data frame, 
or the unknown unicast data frame, or one entry of the 
forwarding table cannot be obtained, the received TRILL 
data frame is copied and broadcasted. 

According to the method for sending a TRILL data frame 
provided in this embodiment, by listening to a TRILL 
control frame in a VPLS PE, a multicast TRILL data frame 
and a broadcast/unknown unicast TRILL data frame encap 
sulated using TRILL are forwarded as required at a PW side, 
thereby avoiding a problem of broadcasting and copying a 
TRILL data frame to all PW sides when a VPLS network 
forwards the TRILL data frame, and saving bandwidth at a 
VPLS network side. 

To describe the methods of the present invention more 
clearly, for acquiring a user VLAN in a TRILL control frame 
by a PE, the foregoing embodiments of the present invention 
are described in detail using a specific application scenario 
in the following. 

Referring to FIG. 1A again, assuming that, according to a 
preset policy, user VLANs 10 are configured for an edge 
router RB1 in a TRILL network 1 and an RB2 in a TRILL 
network 2, and a user VLAN20 is configured for an RB3 in 
a TRILL network 3, a PE1 acquires the user VLAN10 in a 
TRILL control frame that is from a PE2 and a port identifier 
PW12 of a PW port receiving the TRILL control frame, and 
stores a correspondence between the VLAN10 and the 
PW12; similarly, the PE1 acquires the user VLAN20 in a 
TRILL control frame that is from a PE3 and a port identifier 
PW13 of the PW port receiving the TRILL control frame, 
and stores a correspondence between the VLAN20 and the 
PW13. 
When receiving a broadcast data frame or an unknown 

unicast data frame from the RB1, the PE1 searches the 
forwarding table according to the user VLAN10 in the 
broadcast data frame or the unknown unicast data frame, to 
find the port PW12 corresponding to the VLAN10, so as to 
forward the broadcast data frame or the unknown unicast 
data frame from the PW12 instead of the PW13, thereby 
avoiding a waste of link bandwidth between the PE1 and the 
PE3. 

FIG. 6 is a schematic structural diagram of a first embodi 
ment of an apparatus for sending a TRILL data frame 
according to the present invention. As shown in FIG. 6, the 
apparatus in this embodiment may include a first acquiring 
module 11, a second acquiring module 12, a storage module 
13, and a sending module 14. 
The first acquiring module 11 is configured to acquire a 

user VLAN in a first protocol packet, or acquire a combi 
nation of a user VLAN and a user multicast MAC address. 
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The second acquiring module 12 is configured to acquire 

a first port identifier of a PW port receiving the first protocol 
packet. 
The storage module 13 is configured to store, in a for 

warding table, a correspondence between the acquired user 
VLAN and the first port identifier or a correspondence 
between the combination of the user VLAN and the user 
multicast MAC address and the first port identifier. 
The sending module 14 is configured to, when a TRILL 

data frame is received, search, according to a user VLAN or 
a combination of a user VLAN and a user multicast MAC 
address in the TRILL data frame, the forwarding table for a 
second port identifier corresponding to the VLAN or the 
combination of the user VLAN and the user multicast MAC 
address in the TRILL data frame, and forward the TRILL 
data frame from a PW port corresponding to the second port 
identifier. 
The apparatus in this embodiment may be configured to 

execute a technical solution of the method embodiment 
shown in FIG. 1B, and an implementation principle and a 
technical effect thereof are similar, which are not described 
herein again. 

FIG. 7 is a schematic structural diagram of a second 
embodiment of an apparatus for sending a TRILL data frame 
according to the present invention. As shown in FIG. 7, 
according to the apparatus in this embodiment based on a 
structure of the apparatus shown in FIG. 6, the first acquiring 
module 11 may further include a first acquiring unit 111; and 
the second acquiring module 12 may further include a 
second acquiring unit 112. 
The first acquiring unit 111 is configured to acquire, from 

a PW side, the user VLAN or the combination of the user 
VLAN and the user multicast MAC address in a TRILL 
control frame. 
The second acquiring unit 112 is configured to acquire a 

port identifier of a PW port receiving the TRILL control 
frame, and use the port identifier of the PW port receiving 
the TRILL control frame as the first port identifier. 

Further, the first acquiring unit 111 is configured to listen 
to a TRILL control frame including an interested VLAN and 
spanning tree roots Sub-TLV, and acquire the user VLAN 
from the TRILL control frame including the interested 
VLAN and spanning tree roots Sub-TLV: listen to a TRILL 
control frame including a multicast address Sub-TLV, and 
acquire the combination of the user VLAN and the user 
multicast MAC address from the TRILL control frame 
including the multicast address Sub-TLV: listen to a TRILL 
control frame including a fine grained label, and acquire a 
label pair from the TRILL control frame including the fine 
grained label to serve as the user VLAN; and listen to a 
TRILL control frame including a multicast fine grained 
label, and acquire a user fine grained label and a fine grained 
label multicast MAC address from the TRILL data frame 
including the multicast fine grained label to serve as the user 
VLAN and the user multicast MAC address. 

Referring to FIG. 7 again, further, the first acquiring 
module 11 of the apparatus for sending a TRILL data frame 
in the present invention further includes a third acquiring 
unit 113 configured to receive, from a PW side, a MVRP 
packet sent by a remote device, where the MVRP packet 
includes the user VLAN acquired by the remote device from 
the TRILL control frame obtained by listening, or, receive, 
from a PW side, a MMRP packet sent by a remote device, 
where the MMRP packet includes the combination of the 
user VLAN and the user multicast MAC address acquired by 
a remote device from the TRILL control frame obtained by 
listening; and the second acquiring module 12 includes a 
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fourth acquiring unit 114 configured to acquire a port 
identifier of a PW port receiving the MVRP packet or the 
MMRP packet to serve as the first port identifier. 

FIG. 8 is a schematic structural diagram of a third 
embodiment of an apparatus for sending a TRILL data frame 
according to the present invention. As shown in FIG. 8, 
according to the apparatus in this embodiment based on a 
structure of the apparatus shown in FIG. 7, the sending 
module 14 may further include a first sending unit 141 
configured to, in a case in which the received TRILL data 
frame is a broadcast data frame or an unknown unicast data 
frame, search, according to the user VLAN in the TRILL 
data frame, a forwarding table for a second port identifier 
corresponding to the user VLAN in the TRILL data frame, 
and forward the TRILL data frame from a PW port corre 
sponding to the second port identifier; and a second sending 
unit 142 configured to, in a case in which the received 
TRILL data frame is a multicast data frame, search, accord 
ing to the combination of the user VLAN and the user 
multicast MAC address in the TRILL data frame, the for 
warding table for the second port identifier corresponding to 
the combination of the user VLAN and the user multicast 
MAC address in the TRILL data frame, and forward the 
TRILL data frame from the PW port corresponding to the 
second port identifier. 

FIG. 9 is a schematic structural diagram of a fourth 
embodiment of an apparatus for sending a TRILL data frame 
according to the present invention. As shown in FIG. 9, an 
apparatus 900 for sending a TRILL data frame in this 
embodiment includes at least one CPU 901, a forwarding 
chip 902, at least one network interface 903 or another user 
interface 904, a memory 905, and at least one communica 
tions bus 906. The communications bus 906 is configured to 
implement connection and communication between appara 
tuses. The apparatus 900 for sending a TRILL data frame 
optionally includes the user interface 904 which includes a 
display, a keyboard, or a clicking device. The memory 905 
may include a high-speed random access memory (RAM), 
or may further include a non-volatile memory (NVM), for 
example, at least one disk memory. The memory 905 may 
optionally include at least one storage apparatus located far 
away from the CPU 901, where the storage apparatus stores 
various code, and is used for implementing various basic 
services and processing hardware-based tasks. 
The CPU 901 executes, according to an indication of the 

code stored in the memory 905, the following actions: 
acquiring a user VLAN in a first protocol packet, or acquir 
ing a combination of a user VLAN and a user multicast 
MAC address; acquiring a first port identifier of a PW port 
receiving the first protocol packet; and storing, in a forward 
ing table, a correspondence between the acquired user 
VLAN and the first port identifier or a correspondence 
between the combination of the user VLAN and the user 
multicast MAC address and the first port identifier. 
The forwarding chip 902 is configured to, when a TRILL 

data frame is received, search, according to a user VLAN or 
a combination of a user VLAN and a user multicast MAC 
address in the TRILL data frame, the forwarding table for a 
second port identifier corresponding to the VLAN or the 
combination of the user VLAN and the user multicast MAC 
address in the TRILL data frame, and forward the TRILL 
data frame from a PW port corresponding to the second port 
identifier. 

Further, the CPU901 is configured to acquire, from a PW 
side, the user VLAN or the combination of the user VLAN 
and the user multicast MAC address in a TRILL control 
frame; acquire a port identifier of a PW port receiving the 
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TRILL control frame, and use the port identifier of the PW 
port receiving the TRILL control frame as the first port 
identifier. 

Further, the CPU 901 is configured to listen to a TRILL 
control frame including an interested VLAN and spanning 
tree roots Sub-TLV, and acquire the user VLAN from the 
TRILL control frame including the interested VLAN and 
spanning tree roots Sub-TLV; listen to a TRILL control 
frame including a multicast address Sub-TLV, and acquire 
the combination of the user VLAN and the user multicast 
MAC address from the TRILL control frame including the 
multicast address Sub-TLV, listen to a TRILL control frame 
including a fine grained label, and acquire a label pair from 
the TRILL control frame including the fine grained label to 
serve as the user VLAN, and listen to a TRILL control frame 
including a multicast fine grained label, and acquire a user 
fine grained label and a fine grained label group MAC 
address from the TRILL control frame including the multi 
cast fine grained label to serve as the user VLAN and the 
user multicast MAC address. 

Further, the CPU 901 is configured to receive, from the 
PW side, a MVRP packet sent by a remote device, where the 
MVRP packet includes the user VLAN acquired by the 
remote device from the TRILL control frame obtained by 
listening, or, receive, from the PW side, a MMRP packet 
sent by a remote device, where the MMRP packet includes 
the combination of the user VLAN and the user multicast 
MAC address acquired by the remote device from the 
TRILL control frame obtained by listening; and acquire a 
port identifier of a PW port receiving the MVRP packet or 
the MMRP packet to serve as the first port identifier. 

Further, the forwarding chip 902 is configured to, in a case 
in which the received TRILL data frame is a broadcast data 
frame or an unknown unicast data frame, search, according 
to the user VLAN in the TRILL data frame, the forwarding 
table for the second port identifier corresponding to the user 
VLAN in the TRILL data frame, and forward the TRILL 
data frame from the PW port corresponding to the second 
port identifier; and the forwarding chip 902 is configured to, 
in a case in which the received TRILL data frame is a 
multicast data frame, search, according to the combination 
of the user VLAN and the user multicast MAC address in the 
TRILL data frame, the forwarding table for the second port 
identifier corresponding to the combination of the user 
VLAN and the user multicast MAC address in the TRILL 
data frame, and forward the TRILL data frame from the PW 
port corresponding to the second port identifier. 
The apparatus 900 for sending a TRILL data frame 

provided in this embodiment includes a core component 
configured to process a service, and because of irrelevance 
to a specific objective of the implementation manners, the 
core component is not described herein again. An operating 
process of the apparatus for sending a TRILL data frame 
provided in this embodiment is similar to an operating 
process of the apparatus for sending a TRILL data frame in 
FIG. 7, which is not described herein again. 

According to the method and apparatus for sending a 
TRILL data frame provided in the embodiments of the 
present invention, a PE acquires a user VLAN or a combi 
nation of a user VLAN and a user multicast MAC address 
in a TRILL control frame, and a port identifier of a PW port 
receiving the TRILL control frame, and stores, in a forward 
ing table, a correspondence between the acquired user 
VLAN and the port identifier or a correspondence between 
the combination of the user VLAN and the user multicast 
MAC address and the port identifier, so that when a TRILL 
data frame is received, the forwarding table is searched 
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according to a user VLAN or a combination of a user VLAN 
and a user multicast MAC address in the data frame, to find 
a corresponding PW port, so as to forward the TRILL data 
frame only from the corresponding PW port after being 
copied, thereby avoiding a waste of bandwidth at a VPLS 
network side caused by broadcasting and copying, by the 
PE, the TRILL data frames from all remote devices at a PW 
side connected to the PE. 

Persons of ordinary skill in the art may understand that all 
or a part of the steps of the method embodiments may be 
implemented by a program instructing relevant hardware. 
The foregoing program may be stored in a computer read 
able storage medium. When the program runs, the steps of 
the method embodiments are performed. The foregoing 
storage medium includes any medium that can store pro 
gram code, Such as a read-only memory (ROM), a RAM, a 
magnetic disk, or an optical disc. 

Finally, it should be noted that the foregoing embodiments 
are merely intended for describing the technical solutions of 
the present invention rather than limiting the present inven 
tion. Although the present invention is described in detail 
with reference to the foregoing embodiments, persons of 
ordinary skill in the art should understand that they may still 
make modifications to the technical Solutions described in 
the foregoing embodiments or make equivalent replace 
ments to Some or all technical features thereof, as long as 
Such modifications or replacements do not cause the essence 
of corresponding technical Solutions to depart from the 
scope of the technical solutions of the embodiments of the 
present invention. 
What is claimed is: 
1. A method performed by a provider edge (PE) for 

sending a Transparent Interconnection of Lots of Links 
(TRILL) data frame, comprising: 

acquiring a first user virtual local area network (VLAN), 
or a combination of a first user VLAN and a first user 
multicast medium access control (MAC) address, in a 
first TRILL control frame received from a pseudo wire 
(PW) side of the PE; 

acquiring a first port identifier of first PW port receiving 
the first TRILL control frame; 

storing, in a forwarding table, a correspondence between 
the first user VLAN and the first port identifier or a 
correspondence between the combination of the first 
user VLAN and the first user multicast MAC address 
and the first port identifier; and 

searching, when a TRILL data frame is received from an 
attachment circuit (AC) side, according to a second 
user VLAN or a combination of the second user VLAN 
and the user multicast MAC address in the TRILL data 
frame, the forwarding table for a second port identifier 
corresponding to the VLAN or the combination of the 
user VLAN and the user multicast MAC address in the 
TRILL data frame, and 

forwarding the TRILL data frame from a second PW port 
corresponding to the second port identifier, and 

wherein the acquiring the first user VLAN or the combi 
nation of the first user VLAN and the first user multi 
cast MAC address in the first TRILL control frame 
comprises the following: 

listening to a TRILL control frame comprising an inter 
ested VLAN and spanning tree roots Subtype-length 
value (Sub-TLV), and acquiring the first user VLAN 
from the TRILL control frame comprising the inter 
ested VLAN and spanning tree roots Sub-TLV: 

listening to a TRILL control frame comprising a multicast 
address Sub-TLV, and acquiring the combination of the 
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18 
first user VLAN and the first user multicast MAC 
address from the TRILL control frame comprising the 
multicast address Sub-TLV 

listening to a TRILL control frame comprising a fine 
grained label Sub-TLV, and acquiring a label pair from 
the TRILL control frame comprising the fine grained 
label Sub-TLV to serve as the first user VLAN; and 

listening to a TRILL control frame comprising a fine 
grained label multicast address Sub-TLV, and acquiring 
a combination of a label pair and a user fine grained 
label multicast MAC address from the TRILL control 
frame comprising the fine grained label multicast 
address Sub-TLV to serve as the combination of the 
first user VLAN and the first user multicast MAC 
address. 

2. The method according to claim 1, wherein searching, 
when the TRILL data frame is received, according to the 
VLAN or the combination of the user VLAN and the user 
multicast MAC address in the TRILL data frame, the for 
warding table for the second port identifier corresponding to 
the VLAN or the combination of the user VLAN and the 
user multicast MAC address in the TRILL data frame, and 
forwarding the TRILL data frame from the second PW port 
corresponding to the second port identifier comprises: 

searching, according to the user VLAN in the TRILL data 
frame, the forwarding table for the second port identi 
fier corresponding to the user VLAN in the TRILL data 
frame when the received TRILL data frame is a broad 
cast data frame or an unknown unicast data frame; 

forwarding the TRILL data frame from the second PW 
port corresponding to the second port identifier; 

searching, according to the combination of the user 
VLAN and the user multicast MAC address in the 
TRILL data frame, the forwarding table for the second 
port identifier corresponding to the combination of the 
user VLAN and the user multicast MAC address in the 
TRILL data frame, when the received TRILL data 
frame is a multicast data frame; and 

forwarding the TRILL data frame from the second PW 
port corresponding to the second port identifier. 

3. The method according to claim 1, further comprising: 
receiving from an AC side, a second TRILL control frame 

comprising an interested VLAN and spanning tree 
roots Sub-TLV: 

acquiring a second user VLAN in the second TRILL 
control frame; 

adding the second user VLAN to a Multiple VLAN 
Registration Protocol (MVRP) packet; and 

broadcasting the MVRP packet to all remote PEs. 
4. The method according to claim 1, further comprising: 
receiving from an AC side, a second TRILL control frame 

comprising an interested VLAN and spanning tree 
roots Sub-TLV: 

acquiring the combination of a second user VLAN and a 
second user multicast MAC address in the second 
TRILL control frame; 

adding the combination of the second user VLAN and the 
second user multicast MAC address to a Multiple MAC 
Registration Protocol (MMRP) packet; and 

broadcasting the MMRP packet to all remote PEs. 
5. An apparatus used in a provider edge (PE) for sending 

a Transparent Interconnection of Lots of Links (TRILL) data 
frame, comprising: 

a central processing unit (CPU); 
a forwarding chip; 
a memory; and 
a communications bus, 
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wherein the CPU executes, according to an indication of 
code stored in the memory, the following operations: 
acquiring a first user virtual local area network 
(VLAN), or a combination of a first user VLAN and 
a first user multicast medium access control (MAC) 
address in a first TRILL control frame received from 
a pseudo wire (PW) side of the PE; 

acquiring a first port identifier of a first PW port 
receiving the first TRILL control frame; 

storing, in a forwarding table, a correspondence 
between the first user VLAN and the first port 
identifier or a correspondence between the combi 
nation of the first user VLAN and the first user 
multicast MAC address and the first port identifier; 
and wherein the forwarding chip is configured to: 

search, when a TRILL data frame is received from an 
attachment circuit (AC) side, according to a second 
user VLAN or a combination of a second user VLAN 
and a second user multicast MAC address in the 
TRILL data frame, the forwarding table for a second 
port identifier corresponding to the second user 
VLAN or the combination of the second user VLAN 
and the second user multicast MAC address in the 
TRILL data frame; and 

forward the TRILL data frame from a second PW port 
corresponding to the second port identifier; 

wherein the acquiring the first user VLAN or the combi 
nation of the first user VLAN and the first user multi 
cast MAC address in the first TRILL control frame 
comprises the following: 
listening to a TRILL control frame comprising an 

interested VLAN and spanning tree roots subtype 
length-value (Sub-TLV), and acquiring the first user 
VLAN from the TRILL control frame comprising the 
interested VLAN and spanning tree roots Sub-TLV: 

listening to a TRILL control frame comprising a mul 
ticast address Sub-TLV, and acquiring the combina 
tion of the first user VLAN and the first user multi 
cast MAC address from the TRILL control frame 
comprising the multicast address Sub-TLV: 

listening to a TRILL control frame comprising a fine 
grained label Sub-TLV, and acquiring a label pair 
from the TRILL control frame comprising the fine 
grained label Sub-TLV to serve as the first user 
VLAN; and 

listening to a TRILL control frame comprising a fine 
grained label multicast address Sub-TLV, and acquir 
ing a combination of a label pair and a user fine 
grained label multicast MAC address from the 
TRILL control frame comprising the fine grained 
label multicast address Sub-TLV to serve as the 
combination of the first user VLAN and the first user 
multicast MAC address. 
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6. The apparatus according to claim 5, wherein searching, 

when the TRILL data frame is received, according to the 
VLAN or the combination of the user VLAN and the user 
multicast MAC address in the TRILL data frame, the for 
warding table for the second port identifier corresponding to 
the VLAN or the combination of the user VLAN and the 
user multicast MAC address in the TRILL data frame, and 
forwarding the TRILL data frame from the second PW port 
corresponding to the second port identifier comprises: 

searching, according to the user VLAN in the TRILL data 
frame, the forwarding table for the second port identi 
fier corresponding to the user VLAN in the TRILL data 
frame, when the received TRILL data frame is a 
broadcast data frame or an unknown unicast data 
frame; 

forwarding the TRILL data frame from the second PW 
port corresponding to the second port identifier; 

searching, according to the combination of the user 
VLAN and the user multicast MAC address in the 
TRILL data frame, the forwarding table for the second 
port identifier corresponding to the combination of the 
user VLAN and the user multicast MAC address in the 
TRILL data frame, when the received TRILL data 
frame is a multicast data frame; and 

forwarding the TRILL data frame from the second PW 
port corresponding to the second port identifier. 

7. The apparatus according to claim 5, wherein the CPU 
further executes the following operations: 

receiving from an AC side, a second TRILL control frame 
comprising an interested VLAN and spanning tree 
roots Sub-TLV: 

acquiring a second user VLAN in the second TRILL 
control frame; and 

adding the second user VLAN to a Multiple VLAN 
Registration Protocol (MVRP) packet; and wherein the 
forwarding chip is further configured to: 

broadcast the MVRP packet to all remote PEs. 
8. The apparatus according to claim 5, wherein the CPU 

further executes the following operations: 
receiving from an AC side, a second TRILL control frame 

comprising an interested VLAN and spanning tree 
roots Sub-TLV: 

acquiring the combination of a second user VLAN and a 
second user multicast MAC address in the second 
TRILL control frame; and 

adding the combination of the second user VLAN and the 
second user multicast MAC address to a Multiple MAC 
Registration Protocol (MMRP) packet; and wherein the 
forwarding chip is further configured to: 

broadcast the MMRP packet to all remote PEs. 
k k k k k 


